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Abstract of JP20051 66637 

PROBLEM TO BE SOLVED: To provide an 
organic element capable of overcoming 
drawbacks of a conventional organic element. 
SOLUTION: This organic device has a hole 
current-electron current conversion layer 
composed by laminating an electron 
transportation section and a hole transportation 
section. The electron transportation section 
includes a charge transfer complex formed upon 
an oxidation-reduction reaction between a 
reduced low work function metal and an electron- 
accepting organic substance, the reduced metal 
being produced upon an in-situ thermal reduction 
reaction caused upon contact, through lamination 
or mixing by co-deposition, of an organic metal 
complex compound containing at least one metal 
ion selected from ions of low work function 
metals having a work function of not more than 
4.0 eV, and a thermally reducible metal capable 
of reducing a metal ion contained in the organic 
metal complex compound in vacuum to the 
corresponding metal state, and the electron 
transportation section having the electron- 
accepting organic substance in the state of 
radical anions. The hole transportation section 
includes an organic compound having an 
Ionization potential less than 5.7 eV and an 
electron-donating property and an inorganic or 
organic substance capable of forming a charge 
transfer complex upon its oxidation-reduction 
reaction with the organic compound, the organic 
compound and the inorganic or organic 
substance being contacted through lamination or 
mixing, and the electron-donating organic 
compound is in the state of radical cations. 
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ELfg^«ifi«. mti^fkmmizii\,^xi>mii:^mscmmmimmxt^. mmH^mi^itm 
m^m»izit-<mm^mmi!>^iism('Uzi&i,^tttb. mm<Dnmm^»^izit ratsamtjimm 
J ^-r ^ c t itmax' $> ^ . cei-em^ ^ ^noffjttmsi ttt. «9Atf. 2evo3t^ 
s-»ffi-r-50{c«ei8i2^M?^£2v<Dx/\-'fxmE$i@;iT. »«i[^rBi^fco. mm<D. ^ 

o^O. dco^^tt (aS)Sffi-2V) = (.(*SPW«E) ) L/id^oT. 

\z. m&timmmmn ^\zttmr ^^mE L im\z ttm, wmo^in^^mmxtDmij 

^^^*??tilWSO<gufS^TOS:'3^tftX!i«5j;ofcfiT-r^ (ia2 4#BB) . 
L*^Lfj:7)<e. MPE*fi8EL^i^<i:Sf5l5©#iSEL5g^^£:l^fllStC*3(/»Ttte^Tn«. 
MPE^^O«^ii3fgS8itSg*<lllSl / (n+1) . ( n [tM^ ^ ^ M <D m ^) t tj. 0 
. -eott^ 565t3.--;/hSfct). ?gS^Fn«.«fitt. (i£*0#«ELSg^^T??B 

*^ifta¥«±#-rs) . 02 4^c^^*©w^SEL*^^«|jfi$a^t^4^*;rt•LT2e ( 

n=l) , 5g (n = 4) . lOg (n = 9) , i:«*afe«^»C. Mtl^t^^m (Im/ 

m^m (cd/A) (n + 1) (gt^to. mmnsih. (m~m&<Dmx\ifi 

<) l^-«85SS©l^lc, (n + 1) IS {ntt«1^5g^gOS») 
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m m i> tz tb <D m ^ ^ m <D ^ m E L m ^ (n+i) m&.± ttii,^^!. -o^ o 

5 0^ ii; T L T l-i < d t IC nt -5. . 
[001 1 ] 

02 5, 02 6 Jr. ^3ta--;/h$2fi*-rSMPE#«ELIgi^<D/'C>h*0$S^U;t 

, asL<fei,i rjga^EE (AV) J itnn^±m^^\fim (:^^m\ztnf ^ r*-;i/- 

ftA) tttm^^^tt^^? (*-;!/ ^iitt^^^) ©HOMO (ftiSt&«-«lii) 2pfi««^ 

X u p E m \z m-f z m m ^ ^ m t \i . mm^mm^z. myi^tjjiT-^y^y^o) 
^ ^ \z z> T ^\ ^ ik n fc ^ m (D (^mmo) %^a.=. y hcT^m^^^tt^^-^ (m^ 

«iiltt»?) OLUMO (S<g#fi#«ia) ^PfitraX-rSCtT^i.. Lit*i^TWa 
© r5a«l«E (AV) J tt, KHOMOJipffiO«^-*teLUMO*<4ti^l!lf-5ISJC#aE 

., rHOMO*fero«^*tLUMoqietig;»iT-5j ct*giJSfn«, r;ix-;um 
tT-. (^^tttc) rjisjflffi (AV) J ^^K> fs. < Q \zt ^ z. tifi^^tz t^\z , mm 

©^$f7^i!K^(7)MPE*«8EL^?$:«Jje.TllSffi*-5Z:i:{r;&-5 (02 6) . 
[0012] 

:^%m^\t^Mi^ti<Dmw:, m:^ ^ )v ^ - nm.^ m <o ti. < Q \z h X . mm^^u ^t-- )\' 

^^Mt ^\zm^ Tz. **e5fCtt. #M¥ll-2 3 3 2 6 2^ii 
«-^#W2000-182774^iia(iKS!|tflFm6396209^?giffllS) (J. E 
ndo, T. Matsumoto, and J. Kido. Jpn. J. Appl. Ph 
ys. Vol. 41 (2002) pp. L800-L803#M) TI$I«$nTV>5^j* 

UTli^^a7£S*S4fi£«t. «fM¥1 l-251067#4iffi^#^2001-244 
0 7 9^iiM-^!ttW2 0 0 3-2 7 2 8 6 0^l?Tl¥ittSnTl>-5^fe?&ffltiTJgfigUfc 
a (S®e>. Jpn. J. Appl. Phys. Vol. 41 (2002) L358.^ 
A 7 mi^^f-^^^mm. 47#9^. pl940 (1998) . Leo?., Appl. 
Phys. Lett. . vol. 78, No. 4. (2001) # M ) . O * 0 . StflStt 

i^i>Z.t.\Zi:')X. (HOMO^P^^Mns) *-)l/«i5g*« (LUMOJpfiSSin-S) « 

? II St e /j: < * ^ ife ' $ n •& c t j&i w u . 

[0013] 

LA»L/j:*t^, *l6?^#e.*^l8^Ufc, 1tW¥l 0-2 7 0 1 7 l^liffi (?|eS#»m 
6013384^?qij8Hi) . 1#M2001-102175^ii« (*BI«#I^«65896 

73^Hji||S),j.Kido and T. Matsumoto, Appl. Phys 
. Lett.. 73, p. 2866 { I 2 9 B ) , ^ X W m. ^ tlX ^ ^ m . t ti t> % , 
7 )Vlj^}^m^(r)n^\^i-- (M7cttK-/i>h) ^Y-\i>if-t^z.tX. 
^ mmoi =7 'J-)] )V7 > ^^Ltz^^\t. Yi-- i^n.^^ - n> V) t 

{t^^=F (Df^^ . mt^m"?- ^^^^=F (*-)P«Jiitt5i-^) tWiaS^H:)-- (STclfh- 

®8H(l*«>JfSZ:i:*t»g^$tl. *ISfC*?gB^«««IWlrJ;tl«KMP E#SIEL^?® 
ffiSi«EE*<g» (n+1) lg£t±t7S:oTLSt». ±IB ri@f!|«E (AV) j i&OttB* 
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tj.^,^ Lii^nm L tz, dCT-, f m m n EE t>^ n ^ :l - y h <D m i2 & ^ (S U ± t fi -y T L i 

u. . J t^^o<o\t, mmmms. mm&) ^m^-r ^ fzm)tDmW}ns.t)^m^:i. 

ti i, \z L rz f)^ o z ^ <D mi^ i)^ mm t fi ^ (^soAV(D{iic««5itsgfe#tt*^*-5) . 

0 0 3-4 5 6 7 e^i^S-^, 2 0 0 3 - 2 7 2 8 6 O^iiSlcM^^nTI^^-S. 

[^ffXSJll «#MBS59-194393^iiffi 
[#«F3S:ilt2] #imB6 3-2 6 4 6 9 2^4^^ 
[4*W=5:®t3] 1tW¥2 - 1 5 5 9 5 ^ m 
[4#W3tSR4] 0-2 7 0 1 7 l^i^S 

[l^ffXi^S] 1-233262^ 
[#ffXitt6] 1-2 5 1 06 7 n^jikm 

l^Vflum? ] ¥fm¥ 1 l-32 9 748#4iS 
[#tt5t®t8] #§§2000-1 82774^4iS 
[IfttXffltS] #M200 1-1 02 1 75^ii^ 
[4#WFXttlOl 1*(IB2001-244079#iia 
l^VfZm I 1) 4*M2003-45676^'ii« 
[i|#Wf3S:S{12] !|#ra2003-264085^^ffi 
[i}#f^5:«13] !^ga2003-2 72860^4iS 
(#«=XSt 1 4 ] *H#K^ 4 . 5 3 9. 5 0 7 ^mmm 
[If^XSIt 1 5 ) *B#^^ 4 . 7 6 9, 2 9 2 ^?8iHBII 
C#W3tilltl6]*@1#«:m4. 8 8 5, 2 1 1#§«iffl» 
[«#f'F:S:il)tl7]*H#ff^6.337.492^?g«BS 

[*#rf5:ii5nAppl. Phys. Lett.. 51. 91 3 (1987) 
[#4#WFXfflJ2] Appl. Phys. Lett. . 48, 183 (1986) 
[*#^Xilt3) Chemistry Letters. pp. 327-330 (19 
9 0 ) 

[^^Vfl^l^ 4 ] J. Kido and T. Matsumoto. Appl. Phys 
. Lett. . 73, p. 2866 (1998) 

[f^^micm 5 ] m 4 7 m^^^f-^^'F^m, 4 7. #9^. pi 940 (1998) 

l^^lffmHH 6 ] Leo^. Appl. Phys. Lett. . vol. 78, No. 4 

( 2 0 0 1 ) 

[#l#fFXij^7]Appl. Phys. Lett. , 80, 1567 (2002) 
[#!|#flF3tS58]K. L.T.Dao and J. Kido. J. Photopo 
lym. Sci. Technol., 15. 261 (2002) 
[|^#fl=3!:S)59] J. Endo, T. Matsumoto, and J. Kido, Jp 
n. J. Appl. Phys. Vol. 41 (2002) pp. L800-L803 
l^nPfX^ I 0 ] i , Jpn. J. Appl. Phys. Vol. 41 (2002 

) L 3 5 8 

if^^¥f:sctsii I] m 4 9 ^!t:>^mm^^KiSkm't»»^. mm'fmm 2 7 p - y l - s 

, p . 13 0 8 

[$^^pf-xm 1 2] me 3 mft^m<^m^^^mmm^ . mm^^m2 7 & - z l - 1 2, 

p . 116 5 

t*#flF:S:®5l3] Proceedings of EL2002 (Internat 
ional Conference on the Science and Tech 
nology of Emissive Display and Lighting) 
p . 5 3 9 

[##ffS:®tl4] Proceedings of IDMC*03 (Interna 
tional Display Manufacturing Conference) 
Fr-21-01 P.413.SID03 DIGEST. vol. XXXIV, 
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BOOKII. p. 964 
l#^1#ffF3tl)5l5]SID03 DIGEST. vol. XXXIV, BOOKII 
p . 9 7 9 

[|f1ffflFXS{16] IDW'04 Advance Program, p. 60, OLE 
D2-4, Novel Mg:Alq3/W03 Connecting Layer 
for Tandem White Organic Light Emitting 
Diodes (WOLEDs) . C. - C. Chang, S. -W. Hwang, H. - 
H.Chen, C.H.Chen, J.-F.Chen(2004) 

[0014] 

^^mo sffjiis T u \z ^ mr ^ n ^ m t L X o m 1 - )v m m.'^ t V X (D m (D 2 ■::> 
(Dm^&mmLxmm-^-^tz ^ t-- )i^m.m-m^mm^mm i ( ^ -t-- )v - m^^mm i ) 
MPE^alEL5g^<D«^Sf584^o«•ii^•r. vt^m^m^mmm^m^m. m^\z 
■ou < r^ii^ij tLx m^^rco . \z \i -- ^ m tt ^ m m =f o n m m is.m o j'^ y y r - 
stLxm^^tzot, com (*<jf^ifij*) ^ - HBt it L X m mm iz m m t ^ c t X . tie* 

[0015] 

tt»MSi*W. 0 e V 0&ft9K1k^m<D-(:t > (D o ^ . 1> U < t h 1 m ^ ^ It ^ 

mmmTcRf&iziioxMTL^ tiftmitrnwik^mt . ^<oi&m\zw^ir i>ii=f- 

♦iaitt*=fr-r-&#«i<fc^4*i, (b) (. a) (D^mit-tm t . (.n'Fot^siz^^) wtit 
m7tRit^{zii^xnt(s^mmii^^m^vo^mm^Kx\t^m¥!nti>K mm. ^ttitm 

^ tixmmLx is *) . (a) o m ^ ^ mm f)^ y -y :^ )\^ i3 ^ 7t > iz h - )u 
WMSB. tf)imm^tixti.i> fTi-^-ji'mm-n'Fmm^mmi ( f3f:-;i/-«?a«iHj 

[00161 

^m^-^x3\tfsc^ixtc^(Dmmm7i.Rf&izi:^xm7i^nftis.ti:mm^^mtm'F^ 
^^mmmtifiWHtmjis.fi:-izj:oxmmM^mmii^im^Lx. 

;^;U7-;f>«^tC$.5«^»Mg|5. RD^. -i ^ > it f- > ^ ^ )l' i)^ 5 . 7eViO/jN^F 
[0017] 

^^^mo^mm'Fit. tt»Migc*?4. OeVU^TOiStt*MSfc^)ll<7)'r;i->©'5^v '> 

t£< 1 m^^tsmmit-^m t , mmit^m-piz'^^n^^m^^yiM^'^x^m^ 
mizMjzi^o^Wi&Tc^^mt. ^mm^L <\tPim^\z^i, m^izi: 10 mm^-^x^]^ 
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Siir**tt^Sliig5(i»iS7cS;&3fefiggB) . RZf, -i y {ciS^ J- y'y \ )\, 1fi ^ . 7eVJ; 
[0018] 

[0019] 

.><D-5^'>?i<<i:fclffi<&^tfiE^{t:^tl<i:. Ma{t^fgJlC^^bTaSfcL<«^^^«iC 

[ 0 0 2 0 ] 

jff i L U . 
[ 0 0 2 1 ] 

[ 0 0 2 2 ] 

[ 0 0 2 3 ] 
[ 0 0 2 4 ] 

[ 0 0 2 5 ] 

'J^P-f;t>TJ&5«^H. ±£iSftS7ci4&JS«, 9 ^ y ^ . ii }V =y ^ h. . XhD> 

"^0 RXf/-^ *) '^7 L,<D7 tJ ') ±m^mi)^ ^MiR-^ tl^ 'Ptj. < t h iSS^tf&jBT* 
o T ft l» . 
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[ 0 0 2 6 ] 

[ 0 0 2 7 ] 
[ft 1 ] 



Ar, — N Afg 

[ 0 0 2 8 ] 
[ 0 0 2 9 ] 
[ 0 0 3 0 ] 

[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

T * S t J; li. 
[ 0 0 3 3 ] 

[ 0 0 3 4 ] 

[ 0 0 3 5 ] 

^4kmm<t^\i, V,Oi (5ifftn:)-v'^A) . 7S5{k2U-C7A. MoO, (3i^ft^ 
[ 0 0 3 6 ] 

±t2mi^^4tt*#1-^#1i{k^ft<tS!{bS7nSf£;na;^T«lt^»)^{*c^J^fifeL5S 
'oYyitm, <y A /\ u tr > it^ . > V ^ h /\uf y it^ . 7 > ^ ^ > /\ uf y itm 
[ 0 0 3 7 ] 

[ 0 0 3 8 ] 

±12, n.'f-'s^.^^^^r ^^mit't^ tm.{tm.ytKii5.\z^oxnni»Wimw^m^h o 

[ 0 0 3 9 ] 

^^mmm\t. 'pts.< t/h i mnyj j ^t. '> ti < t ^ i m (o y y m ^ ^m:^ t l x m 
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[ 0 0 4 0 ] 
[ 0 0 4 1 ) 

±12. «i^«4tt^^-r^>W®{k^fe<l:e{ba7cSf£JlCci;-DT«?t^S)^(*^JgfilcU5 
[ 0 0 4 2 ] 

-5 i: J; . 
[ 0 0 4 3 ] 

t> . 

[ 0 0 4 4] 
[ 0 0 4 5 ] 
[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

*5g§B©*«IEL3R^tt. ±fB^ttl5g?*^tr::t*4*aa:UTt»S. 
[ 0 0 4 8 ] 

[ 0 0 4 9 ] 

*:56?«©#«IFET«|jgtt, ±iaW«I^^^S#tfCt*1f0S<i:LTl»5. 
[ 0 0 5 0 ] 

]|i'f;t>SS^«T^JII«j|fcS7cLp5S?ftfi7ctt^jB<i:, $«gt>Ktt*jS«lrJ;.5 

^SStt*«t)*^7v;^;i'7z::t>«li(c*SS^^iig|5$>J^fiK-r5lSi:. -i yf > it -i^ 
x>x^-)l'*^5. 7 eViO/J^$<«^^«#^4*#T^>*^il^b & Wffift^^t^ft 

:fj )V7 - t > iKmiz $> i,m'fm'M^^m^r i>xm t , ^ :t > {t^^T > > ji^fi^ s . i 

[ 0 0 5 1 } 

m^mmwitLx<Dmtn^-)u$Sim^tLX(Dmi:mmLxmm^-tift ^t--)vmm-m 
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[ 0 0 5 2 ] 

fc*. T m <D m m m iz ^ ix ^ ^ o \z Si » ti mm ^ 'S: fi ^ -r ^ c t X t . 

± O ffi *i . 

S?^tt*«i«<, f6?^«eAt#MJpi 0-2 70 1 7 l#4iffi^f#BB200 1-1 0 

<^ it atfi i ^ t ^ m ^ ^ z t -pj m X $> i> . 

[ 0 0 5 3 ] 

^ I ^mmmizid\,^xit. n^Fm-^m (^s.7zKm±^^) (omast^m t lx . 7 juj u 

t LT. 
[ 0 0 5 4 ] 
[fk 2 1 




[ 0 0 5 5 ] 
[ft 3 ] 
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T«$n5K'j;^ TJl'S.-OA^W^ (etT. Alq^KS-r^Ct 

* S ) . U < tt 
[ 0 0 5 6 ] 
Kb 4 1 




•V^^ ti^ j-i'j if zf a -i > (^T. BCPtiiSIB-r5:i<i:A^&-5) <^«;fi#*8i^4. se. 

7)V^-^A^m\t7)Vt]^)^m^^> (L i qT«L i') ^Stc (i n 

-s i tu) STcKftO r-BOTie-Ji. S<k<^^lC^{k-r-& (7;P5r:'i7A'f:t 

(«^^<iiitt) (W^tfAl q) tM'F (DtS Si \Z ^ ^mitm.7tS. fS'iZ r> X ( (L 

i+AlQ -)Li* + A l,ci (y 'J tl -:t >) ) (Dm^f^m^t^^ m^-r ^ 

^J- 1 1 T- S . 
[ 0 0 5 7 ] 

tt*^iis<, \z m ^ ^ m <^ t & It t&tfi -f)^ i& T r ^ (-^^ o . ^mtt75i±#-r-5) # 
m^^m '^xii . ^iz7}is.-'yA\t^mm'FtLx^iELxii<=>r. ^ :t >^m (ma: 

Vtm) tLXWtELXi>^?>. V fz Hi r> X Si » tji mm iSi i!>i H 4- ^ tl ^ 6^ if X $> ^ . smtto 
|fi]JL©SHtt. ±IBAlq- (7'Jtl)l^7-^>) © 4 ^ S 63 U T t» -5 ( 31 JS fisi 4 , 5 

[ 0 0 5 8 ] 

7 )\^ ^ - 0 Am<Dm&7iit&m<Dm\t7 i^m< :t- it^<S!i o^f yf > ^ ^m\z 

igc-rc<i:*im*-ric, lemtLTS^g^tt (iiStt) % m^^^ y :h )U7 -^t- > t/s. 
[ 0 0 5 9 ] 

<^ 2 mmmm> 

'^\z7)i^5.-'yAoj:.oumm7€{t^m=^mmizm^Lx&'^^itx (stc*^*) , ± 
mma:mt:msEizmmr ^ c tx . mm\tf>im < . *»:?*5!?^#*<^Bg¥io-2 7oi 

7 l#iia^1#M2 00 1 -1 0 2 1 7 5^4iffi^TM^L)S:S7cttK-/'«>h*iK-fcf 
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■5 S f K ft CD t ^ f 7i O T- > * ^ ?g (D ^ ft e -5- CD i 5 ^ JB O /N > K 'J > if 

ifi^S\ztj.^ . 1 1> 5 X S ± © g (4 ab ^ . 
[ 0 0 6 0 ] 

[ 0 0 6 n 

[ ft 5 ] 




T, ^i^^txshij (1, 3-7x-;i/-i, 3 - :fn /iy-j^ti- h) t / (A'y7x:?-> 

hDiJ>) :x^7Pi;c?A^«: (WT. TEu (DBM) 3-BPEHENj tKET-Sd 

[ 0 0 6 2 ] 
[ft 6 ] 




T?^Sn-5/\*y7x^>hnij> (StT. BPHEN) (Dtt^c. -5-ng#(c«^S$tt ( 
ttMtt) *#-r-5fl2^!feS:#bT0> Eu (DBM) 3 • BPEHEN©ffc^/fe 

Mitm^mjEizmmri>ctr, mm\ti)^M < , *^-:3*^gg#;5i!t#M¥i 0-2 7 0 1 7 
i^iiffi^?*M2oo 1-1 02 1 7 5 ^'j^mmxm^vrz, a7cttH-/t>i>;)tK-t 

JCj;5BPHEN-(7v*;|/7r:;*->) ©4^) , 
[ 0 0 6 3 ] 

<m 4 m^mm> 
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n^tt»L i q**S#UTti-6;ii:**«3tSnT*30. gftSTcR^SJCioT (L i* + 
L iq - (y tl )['7 >) ) omm^mmi^?:m^t^. ±I207;U*|J 

[ 0 0 6 4 ] 

[ 0 0 6 5 ] 

tt^>nTv»*. *asii?«fiefflLfc^K^na'-cRTM-8ooo (ulvac (b 

S) ^ffifflL^c. tfe, s^m'&(ommmm<omm^z^t. ^yzi-)v (Te 

ncor) ihSPlOtt^fSeMth^ffll'^fc. ^^<D!t#tti¥{ffiH«, ^r-xU- (KEI 
THLEY) tty-X^-:S'2400. V Zf Zl > B U - % U S. Wi: ^ ^ m L tz > t. tz . ©iR 

[ 0 0 6 6 ] 

-5 fc <0 T tt . 
[ * 56 W 1 ] 
[ 0 0 6 7 ] 

0. «s*wic. - )v nm. (r> mn ^ m i)^ ^ !& \z ^ L X ^ ^ m E L ^ ^ 0) m X' h ^ . z.o 

mx\i, SlCS^-fioJC. :y7X«SlO±tI/'?5'-z:>if$n>5:ITO (Indiu 
m Tin Oxide)|lgll±l3,Ttei!: 
[ft 7 ] 




T?Sto$nS4. 4* - t:;^ [N - (2-:^7^;i/) - N- 7xz:jl/-75/] tf^jcz: 
;U (£tT. aNPD. ^^tt. NPBit>IIISIHf-5:it*i&4. ) <&6 0 0A<DJi$TK 
$^tfC±0^-;i'^ilHil2<!:UTlSSL. X ^ %m \ Z t V X . Alq$600 

[ 0 0 6 8 ] 

±SAlqtLiq (i£tt*Ma&IR'f;!->^^<fc^!g!)) =£. tJHt^l : IT 
SOAWJPSlZ^KU^c (Si 4) . *^lC-e-©±A^^|S&a7ttt^feJBT'*57;i'5n'5A 
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*i5A (\zm^r^m) m^vtz (iis) . :k \z ±?i a hi p d 1 5 «t it m- o ( 

V,0,) ajlitm 1 : ITl 0 0 Aom^ X'^mL tz (11 6) (t^-)um'Mm) . ft 

^ <o^mE L 2 1 0 (DmTti:mm\zmmr t . ito/onpd (cooa) / a 

lq(600A)/Alq:Liq(l:l) (50A)/A1 (15A)/V,0.:a 
NPD (1 : 1) (lOOA) / Al (01) tm, UT(DI!!imXit:i<DJ:^tj: (ffi 

^0#fi|EL^^2 1 OtC*3l,JT. I T O t ^ m M M X $> ^ A \ t (D m \Z 

^^^©mS (V) -mm mm (mA/cm' ) - WS (cd/m^ ) 4#14^^-r. ^fc, 

c©^^®iif^i[:g:s^bfc02C:s-ra:^(c, ii4s.y:si5fi. (mm 

TCKjeSfefiJl) IStLT. 116tSl8(i*-;i/S^-S?«gS^^^19i:UT« 

<it^m 1 > 

itmm 1 itt, mmm 1 titmt ^rzif>. ^%m<Dm^^m^x$>^m&7is.i:t:>.^BS.mi8 
m Litmx & 0 . ^omf-sooomT&it 

ITO/aNPD(600A)/Alq(600A)/Alq:Li (1:1) (50A 
)/V.Os:aNPD(l:l) (I00A)/A1 (04) 

T. 
[Hffi^d 2 ] 
[ 0 0 6 9 ] 

mm&l 2 izii\^^X it, 1 (D m 1 4 O L i qtf^;tT. 

lit 8] 



C (CHg); 




T^^nS. (2, 2, 6, 6-7"h7^f^;i'-3, 5-'\r;S'>i;:r:»-h) ;Ub'v 

'>A^«:(£iT. Rb (dpm) tmBTSCltdi^S) *Ji2 4Ci^fflbTfeO. IT 
O/aNPD(600A)/Alq(600A)/Alq:Rb(dDm) (1:1) ( 

50A) / Al (15A) / V,0,:oNPD (1 : 1) (lOOA) / Al (^5) 

J^C^«3g(7)^?2 2 O^f^figtfc. C:©#«ELI^^2 2 OCDII^tt^SJSL/tigmSH 

[lltS^ 3 ] 
[ 0 0 7 0 ] 

Mmm 3 iZiH,^X\t, nmi^l 1(7)B 1 4 <D L I qtCf^^T7;i.AU^JR04i«|fl:^!feT 
<&-5LiF (^yfk'J^-^A) 5:134 1C<$fflLT, 

ITO/aNPD (600A)/Alq (600A)/LiF (10A)/A1 (15 
A)/V,05:oNPD. (100A)/A1 (06) 

fj^^mm<Dm^2 3 0ii^^Ltz. ^(omm\tm'i'^^itit^mx$,^A\(i (^13) 
t7)i'tiv^mit^^0L i F (H34) (m^xittio mm ^ nx ^mbx ^ 

. il<D*«|EL3S?2 3 0<DIHftt$iB!|JtL/fci^^£S3©AyD-y KT'^k-To 
<##fi'Jl> (tJe*S®#«iEL5!l^©«»|) 
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<D@14~16l3ftAT. Alq :Li (1 : 1) ifi <b tJ. i> m I 14$fflAT*J0. 
ITO/aNPD(600A)/AlQ(6-0 0A)/Alq:Li (1:1) (50A 
) /A 1 

mt&wi - 3 . it&m 1 s ##0ai©te«$itfe-rst. :^^m(D ^ t-- ji^nm- n'f-m 

m$tmmi S#-r<5«r«ELJR^ttSg*!B©«^ttk'<Tt)Sfei^j:<«lil., tfU5, * 

4 ] 

[ 0 0 7 1 J 

mm) ^mmr ?>mmin z> ft. mmmi<ommismizbx. ^m7z\t^mx $> i>7 )i 

ITO/aNPD (600A) / Alq (600A) / Alq:Liq (1 : 1) (50 
A) / A \ (XA) / V,Os: aNPD (1 : 1) (lOOA) / Al 
<D«ji-C. A10H15<DMJP (XA) i^it^ittz. 
[ 0 0 7 2 ] 

08, H9<DVyDyhttX=0 { -D 1^ *) 7 )V X - ^ h ^ \^ ts. ^ ) ©t^. ♦ 
7'a-;/httx=3AcDt€f. x::rD->K«X=10A<Di:t. O-fUyV\tX=lSk(0 
t^. A7'n-yh«X=2 0Ac7)<h^®g-5|^<D. (V) CmA/cm' 

) -»S (cd/m') (08) , (mA/cm') - « git ^ * ( c d / A ) 

(0 9 ) * . 

^^?nfc (x = oA, ^ L < \t 3 k (nm't \zn m) . cn«. f^STcSj&^BJc^i^Tm^ 

txUA^o tztzHbX' & ^ . Lfcd^oT. c:(DBfliaiSnfcttsS«*:-;i'mSitCD^<omfiit-C» 
•5 ( 2 . 2 V iS m IC^ 3tHjlS«E$r5^ltr5 ' ^ > i7 (Kink) * AtSaJ^Sn&littr* 

5A«IKiPl3fflS-rsi;fC©lffll-rs<!:. »S-^ja**^St)i«l'^iiS:*fc:t*^5i-*^-pfc. 
\z^itm^tj.^^) ^ m 7 )i' ^ =. 0 A Hi h X m ^ \t i&T ^ -tt i> t Hi ^ ^ ii tz . 

[ 0 0 7 3 ] 

mi mm \z mm iz Tci^mm) vx tmm^] t ^mn^i iii^$itrzmx'Sc>i>. ai 

[ 0 0 7 4 ] 

STctt^iR-cifeSAi (T^ps^^^A) Ai«g5i±ic, mmmmitx, (liq 

:Alq:Al=lA/s (Liq) :3A/s (Alq) :0. 3A/s (Al))t 
tj.^^O\Zf^mmLxm5 2i:mi$.V. ^^.ICA l«g5 3 i±^L . A 1/L i q : A 
lq:AI/Al (01O)Offiifi<D^?25OSfffiKt/2:. 
[ 0 0 7 5 ] 

#tt*r«!»(Alq) ig^L,TS54*^fi!tL^c. Al/Alq:Li (1 : 1. 
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itm) X A ] (Sll)©«jg©3il^=^2 5 1<&f^jjcLfc. 
[ 0 0 7 6 ] 

±tBli52lCf^AT. Alq*ffim55$:ag5 1, 5 3 T' m /v fz . Al/Al 
Q/Al (01 2) 0«ifi©3!l^-252*f^^bT, ^tl^tl. (V/cm) -« 

SS^S (A/cm') (01 5) . 

[ 0 0 7 7 J 

mi5(Di/yyiZ^^tli>'M0, (Al/Liq:Ala:Al/Al) (010) CO 
(Al/Alq : L i (1 : 1. ^Jlltm) / A I) (01 1) 0<iji<D 
^^tt. IISra^©#ttS*U. ~10'Qcm©JtSgt*^Tc:i:*t^^*^-33t. CiWtA 

1 lCJ:-x>TL i q+OL i ■< t > 7C S. \Z J:. X ^ S \Z M TC tl . OliT'STC^n 

fcLi^«*t«^S$tt#«l«T-^'5, Al qtm^^Olfg (Sf^kSTcSiS:) tJ;oT« 
(Li' + Alq - (^>'*;P7^^>) ) ^J^fiicLfcClt^^LTtiS. 

[ 0 0 7 8 ] 

ifc, (Sjies (Rif, mmm) m^mm^ t lx , 53?s«56±cl i q :ai q : 
A 1 ^^mrntx 

5^*<g/Liq:Alq:Al. (013) 
. (Liq:Alq:Al = lA/s (Liq) :3A/s (Alq) :0. SA/s ( 

Al) ) tu^^o{z^mMLxM5 2im^vrz, ^tz, itmmm^ 2 5 6 t Lx . m 

S.7t^^mx$>^Al^mX^iiiriZ, 5^«ffi56±tCLiq:Alq (g5 7) S^t 
sllfLT5^»«/Liq:Alq O^^^f^^Lfc. (014) 

0i6«. ±B^ytmm^mm'f- (013) tit^^m^ (014) {rtPt^T. 152 

(Liq:Alq:Al) RZSM 5 7 (LiqrAlq) <£:1000A<i:t;tt€?WiSfi 
(nm) -S®* (%) !|#tt$:fJ«Lfc^^<&^LTl^-5. 016(r.T^$n-5ti5O. * 
^mom^mm^X $> ^ (L i q :A1 q :A1) (^52) ;5^^^cSE^^«, 
(0^i)^irj.i> (LiqrAlq) (157) iit'^T. l^i;Bt* (lOOOA) ^ tt 0 0) 

&m m iz t < ± ^ z. t m It ^ ti ft , *56iB#tt, ifttsoi&xteAppi 

. Phys. Lett.. 73. p. 2866 (1998)'^'1?'J?''j7A#Sh*-lf>iy 
M(DKiRX'^i7h;P©S{t:$^LTVi-5/iit. 017IC*$n-S)ii5O. *^?^0D. (5^ 
S«/Liq:Alq:Al) (®7tS«^ffl*^ (013) ) ©K'RT.'^i^h ;!/<!: (S 
^S«/L i q : Al q) (Jt&ffllg^ (01 4) ) (0l&IS.7.^!7h)l'(D^{[:it. mmiC 

OA^mxi^xf^^^izht^fj-^ti'^-r, mm a ii^ m V X i> z t ^ . ^moms-ycKm t 
> ^\tm^^xi&c-7>x^^^fkitm.7tKf&izi:^m^fi^m^i^<Dm^^Lii>tctA^5i-f}^^ 

e 

immme] 

[ 0 0 7 9 ] 
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[ 0 0 8 0 ] 

m \ S \Z7Ti-t ^ O \Z. ^7ZSS6 0±lCITO16 1. ONPDM6 2. 

63 (DCJTB:Alq)0|glCjgfi£Lit#«8ELIg?«ji(D±t. Alq:Liq ( 

1 : 1) A»^^S164. Al*»^a-5g65. V,0,:CuPc*^S;a:-5H66i&)B(C 

c <D a 6 7 ^^mt ^ . C<DCuPcOl6 7©±lC. CuPc:V,Os<DS6 8 

Ry^Al®! eg^J^fijtbTITO/aNPD/DCJTBrAlq/Alq: 
Liq(l:l) (50A)/A1 (15A)/V,0,:CuPc/CuPc/V,0,: 
CuPc/Al (0 1 8 ) ©«|jS(7)3!S^=- 2 6 0 « tfig-rs. 
[ 0 0 8 1 ] 

dCT (DCJTB:Alq) ©%3tg6 3T^4Lfc3^fe7t<Dp-&. (§S6 9-e*-5 
Al:&|6](Cjiff-r-5?ttt (CuPc/V.O,:CuPc) ©eff^SlSL-TKiR^-fr-S:: 
t*iaj*S©T?, 3>h7XMt©ffll»sg?2 6 O^f^fig-r-SeiiJi^Hi**. 
*^c, r^39|HI^SffltlS¥H^a^W«^^S^^^«. 28p-Q-9. p. 1036 
(1 992) J \ZEm^ nx ^ ^ i- i7 ]^ >mn (Ommi^'P . !f#M2000-58 

2 6 7 n'Amizmm^nxf'^^^ >^>7.\y>mn^. t^- ju^st^^^ vx . a^o. ^ 

Ji^®:^teT, si:, 3t5«l8?ffitC^-r«>3l^-;i'ttSSS<!:UTfiJfflai3l€*. 

«s E L ^ ^ (D « (-.is g ic s r ^. 1 ic m ^ « iH tt ti s T- * ^ ^ « . (m * x- 1 ;i 

[ H ffi 0)J 7 ] 
[ 0 0 8 2 ] 
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[ 0 0 8 3 ] 

<#M2002-332567^iiffi(i#S2001-142672^BJ8e») ICfBic 

Sfc. !t#M2000-5826 5^iiffi^i|#M2000-680 6 3^i;tffiJCtt^5tl± 

t^7^'D->7^> (CuPc) l^Xyt-y^/\'.y7T-ltLT}gfig-r-57'fx>('7;J^ 

m%\t, cuPc« (5j^-;nft2itt4i-^tUTTi4&<) nf-m^^^=f- tL 

[ 0 0 8 4 ] 

-^?«ai^<DA-y77-^<!:tT<DCuPc«Se*iiO> (**(DttMT-*S) 

^m.mtLxwim-^'^i,^ tmm^i>. m^u. ;y7x««7o±(c. ito©i7i. 

QrNPD©H72. Alq©fli73, Alq:Liq (1:1) CD)i74, Al«75, 

V,Os:CuPc<Dl76. CuPc©S77R:;a1. ITOSfc«-&<OteW;»^4*^5 
^<£Sifffi7 8<£aMtT 

ITO/aNPD/Alq/Alq:Liq(l:l) (50A)/A1 (15A)/V 
.Os:CuPc/CuPc/|iSg(Al, ITO, etc) (019) 
<om'A<on=f- 2 7 0<&<tfi£T#-5. 

[ 0 0 8 5 ] 

St. 019fr^T±IB^^^(JDl7 7O±JC. V,Os:CuPcOS7 9$}^^bT 
ITO/aNPD/Alq/Alq:Liq (1:1). 50A/A1. 15A/V, O. 
:CuPc/CuPc/V. Os:CuPc/|^ffi(Al. ITO. etc) (020) 
<nm.timm^^t ^m=f- 2 7 I t ^ . C:ne.O3g^2 7 0, 2 7 1 CJ;:?T. * 

[ 0 0 8 6 ] 

A 

«SJ A « , 

1) Appl. Phys. Lett. . 48, 183 (1986) 

2) Chemistry Letters. pp. 327-330 (1990) 

3) Appl. Phys. Lett. . 76, 2650 (2000) 

4) Appl. Phys. Lett.. 79, 126 (2001) 

5) Appl. Phys. Lett. , 80, 1667 (2002) 

±tBo. 2) ^5) <Dxu.x\t. m.^'D^mxwimm(Dmnm\z»:^ntz^6^ (« 

itt * T . 
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I TO/CuPc/PTCB I/Ag/CuPc/PTCB I/Ag 

1MB (5A) ffi A g (S) SfigfflLT. mi^S*3.-yh (CuPc/PTCB 

I) *2eii?ijicaie-r-6«j§**L*snTt»-5. 

as*?). t7tO, 0iJA« 

ITO/CuPc/PTCBI/PTCBI :Rb (DPM) :Aia)^^^«®/V, O, 
: CuPc«^^^«l/CuPc/PTCBI/Ag 

^-rSCiditli^.S, ±IE<D rpTCBI :Rb (DPM) :Al©*i§«l/V,0,: 

■€-©S*^. I TO/ ( (7'J-;P75><t^«!l450) (*-JH«2Ht) 

) : (V.O,-^. 4F-TCNQ«)/CuPc/PTCBI/((«^SStt(lji2H4 

) fl-«|!t&:ett$IIS^)BcO'f:t>-&W{l:^i^:l^a7ctt^iS) ©SfS^fiKB) / ( (7 
U-;i'75>{b^i^^C0) «^#t-^tt ^Mtt) : (V.Os^. 4F-T 

cN om) ©it^«ji/cuPc/'PTCBi / ( (m^^s^tt (lisitt) mm^ : {s.tt 

[ 0 0 8 7 ] 

lik 1 ] 

Arj 
I 



$nfe»ji^cs«T»ntf, sufflt^scitAiiii*?). /j:i5. mA.\i, 003-2 

6 4 0 8 5#i>ffiJrtt. *5S?BtS<HcD«!jST. ±ieXiRi) tci2«$nTt>5 rtt#^ 

ITO/CuPc/PV/CuPc : PV(Dj^^«M/CuPc/PV/Au 

cntt. ii-©!^a(Dffi*.^t)-ti-^<sEfflbTfc. mmmmm (cupc/pv) ts^M 
«jg (cuPc : p y (D t^mmm) (D^mffymts.. !i^©fflaic<t-pT. r3tin^(7)^^ 

* j^t . 

[ $ t& 0il 9 1 
[ 0 0 8 8 ] 

SIT (Stat ic Induct ion Trans istor) tifl/itlT ^ 

.fiSSFET(Field Effect Transistor)«53fiS;*-r-5)W«E 

a-H-2, p. 1 2 9 7.^63@f£:ffli^S^N^S^»%^ Slig?^%2 9p-Z 
H-15, p. 1161) 
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s«9o±ic. miz. &mmm (v-x) 91. r-- jiqekm 9 2 , *-jmisi93. 
\z X y h iiK<D - h mm (G) 9 6i}^mtb&t.tirzi&^i^Lxi50. y-h«SfrBP 

h FbI K ^ S fi t g jg ft f ^ C 1 7>t iSt L < -5 . 

L h 7 > 7. ^ m mx \tmmT' ^ u i,^ ^ Tern it h ^^-^ m t is. i> , m^ammQ s \z^r 
tvx . t^-)ummm97^Mimr^^tf)<tii^^ (m 2 z) . c(d . mms s 
tt-- ji^^s 9 7 t<Dm[z\t. m^iivio, (m^S:^\t{t^m) ^npe (m^m^ 
I4*«st)) i)^ u ^ - ^ 9 8 i ^ ^ z. t *^ X t , ^ytm9 4tt^-)u^mm 

9 7iOWC*58?g<0*-;i'««E-«^-«M^*ftSl20*Jgfi!c-r-55^-;H«i5l8599i: 

oiiiJViTtt, m^^-)immm 9 7 ^i^\z7.>) y hmm9 6 ^mtb'^/oX'. 

Sfc. I^S9 1C8S-rsgtLT. m^«a2lll2 1i£ESrs^<h*itti5t55 ( 

023) . z<D . mm9itft=f-mxtmi2it<DNi\z\t. n^f-mmti^ i 2 2 

■r i> z. tifix ^ . m.f-mmm I 2 1 tts- )v^mm 9 ^t(Df^\z:^^m<r>Ti^-)vn.m.-fi. 
=i-n.m.^^m I 2 0 ^ m ^ -t^ - )v 9 9 t%=f-^'MU \ 0 0 ^ ^^-^ i> z ti^x 

'^tz. S?^l»S9 5t%7tS9 4<i:©rBllctt«;^aA112 3Sr4fi£l,T*-5. il 
OJ;5;&:«i^©#«EL h y >^J7.if 2 9 1 frfeViTtt. 1 2 1 tX'J -^^ h 

tty-^«S9 6^«^^)2,^T. fie*OWffiEL«^gi5^^(D)Mji$^;t^;it^t<, h7 

[ 0 0 8 9 ] 

|g T J& 5 . 
[ 0 0 9 0 ] 

im 1] *^§go*ige»ji ic^5.=tt8EL^^o«ig<£^-r0T-*^. 

[03] ^iSfiaii~3. it|*«l]iZX##091lr««>5[|^O«BE (V) -nWL^S. (mA 

[04] J±ttfBJl(3^^S#«ELIg^O«ji5r^-rilT*-5. 
[05] *^?g©3IJS«»|2tc«^^W«EL^^©«igi£^-r0-Ca&S. 
[06l*56??O^Jg0iJ3{C«*W«IEL3(l^(D«it?&*t0T*5. 
[07] ##«»lllC«5»«|EL3^^©«jfi^5t-r0T*-5. 

[08] *^§q<7>*Jg«ail<D«jS<£r»ip(rUT. T^PSliOAOlOKjPX (A) ^^\t 
$-&^:<i:tO«E (V) -«ifi£SK (mA/cin') -»S (cd/m') 1#tt<£^-r0-C 
* ^» . 

[09] *f8W©|lig0yi©«ifi$S«Jl»cbT. 7;i'5::;C7A©SOI8lffX (A) ^$ti!c 
^-frfct^wmE^tgg (mA/cm') -€git^^ (cd/A) it#tt**f0T*-5. 
[0 1 0] *^HJo||ig{sj5(cf^5;t^EL^^O«ig$^-r0T-*-5.o 
[01 1] *^BJ0*iS«aj5IC^*-rSikt!Jffl3g^[C^€.W«EL9gi^©«lifi2:*-r0-C* 
■& . 

[01 2] *««OSItSfi9|5fr5t*-r*Jt«!ffl«^C#-6#aiEL3!S^(D«|jg$^-r0T» 
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[013] K3tSS3Sffll^^ ««ifiS:S^1"ST*5. 

[HI 5] :^^m<Dm^m5iz^i>^'f--R.if)t^m^=f-(Dn^ (v/cm) -mmmm ( 

A /-c m ' ) ^ -r 0 T- ^ . 

* ^. . 

[HI 7] KJKftjg^ffl^R^-ttfcftfflSI^Ofefi (nm) -(SJtK*#tt**-rHT*5. 

[HI 8] *^^<DmS0«6lw^^5g^(O^jig^S-rST-*4. 

[HI 9] *fgig<o^iS0<l7ir^-5^^©«jgi&^-rs-c*s. 
(H2 0] :$^^mcommm ? icfiis5iii=^o«ijfi$^THT'&s. 

[H2 1] t2e*<DFET«»iiS*-r^#«8EL3)5^©«jfi*S-rHT«*. 

[H2 2] ^EfS^^OK^Jfiflaiair^RSFETttji^Wr^WSIELS^-O^ljg^^-rH-e* 

[H2 3] ^^mommms \zw>i F ETmjSi^-ri>^mE Lm^<ommi:^^r^r$> 
4 . 

[02 4] Uik<ommE L Hi^m&^n^fi^m i^LX 2 m (n=l) , (n = 4 

) . 10© (n = 9) , taiafc«^»C. «*2eiS«!|Bp (Im/W) ICf© 

[02 5] !Kl)jmff<&V, + V,+ AVi:b. |ifg^|©S3&^e.®aAegS«^bfc«^lw 
fett^.fe7ti-yh<£2ii«-r5MPEW«EL}|l^roA>HH-C«S. 

[02 6] Bft«ESV, + V,tL. »a^l»ai*»e.OttA»S5«iliLfc«^tCfett-5 
5!3t^-.yH^&2ffl<r-r4MPE=t«EL«?-©/'«>H0T?ifeS. 

( ^ ^ « la ] 

[ 0 0 9 1 ] 
1 0 

1 1 l^s 

1 2 - ;u ^ Ml 

1 3 %7tl 

1 6 T^-jU^iSIgg 

1 7 |»S 

1 8 m^^lffljigS 

1 9 ^-^pmss-m^sisi^tfe 
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